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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve carrier tracking 
capability and the performance of a receiver by 
compensating fading through the combination of pilot 
symbol interpolation and estimate by the decisive 
feedback successive least square method. 
SOLUTION: A known pilot symbol periodically and a 
sample corresponding thereto are respectively inserted 
to a transmitter and the result is extracted by a 
receiver. A phase and amplitude estimate device 7 
adopting the successive least square method extracts a 
phase and an amplitude of a delayed reception signal i2 
by the adaptive algorithm based on a detection symbol 
d1 resulting from a slicer 5 receiving a compensated 
signal i3 and a known symbol, p2 to estimate a product 
type I/Q component. A delay block 4 is provided to 
compensate fading based on a phase and amplitude 
reference 21 estimated by a pilot symbol interpolation 
device 1 . Thus, the reliability of the estimate is 
enhanced, deterioration in quality is avoided and the 
estimated phase and amplitude is continuously obtained. 
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imtm i ] am n •/ visvxivznnth z 1 1 J: y 

«J&*-*><4 n >y b S/yjK4/p«WSIfifcfflXl^MHtJe* 
S#3Hft'K2^£ (recurcive least squares ; RL 

s ) (c j; y «£-r& rl smmsammmRk . 

msasaazx <o%myy#)\sm&t& isyxmm 
sat. 

t3ffi<9^yrlM»x->yb. 

(HtjMW 1 . 5?fHt^-*^ AM n -y b isy alOWcif JE 

#* 1 IBttO* + U 7»l^ >y b . 

[a$£4] mBRLsmmm/mmmmmtiK 

zses (rls) jMsr^uxAtja^iifctwa 
t r 4it»!i i Earn* y rmm=i.~ ? b . 

jeoii«tt^i!HW-*fc»fc. JSJWBttfA3ftfcH» 
o$/y #/kKJ;iAM o y b j/y^&miaR l sffiftffi 
fttflHHB&fSo b - y ^fcfflv *4¥»MKr£ 
fc * Wlfc-f *IW3l4iS««Mr+ 'J TlBIffli- >y b . 

SiEaM n «y b y ytf/H*Hf WffimfWWtt&Zf&> 

mmmm^xmmmmmtm 1 otsyaw 

«IHIft¥K2:, 



z-ktsz b mmb-tmxm 1 tsmm-Y u risuwa 

zmimemtco*-? y r»i-->y b . 
iws&8iiffiR2coMmfwmaam8tf. tans 
rl swffi&tmmBgmti vimRumms. 

m&tsz b zmb tmmeamco** y thjw 
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*%^xisywvmi$t&n2<wmmb. 
Ortiz b $®mb~tm$m 1 sm&r* u riaiw^ 

[ 1 0 ] miBSg 1 <0W£¥&fl*. lufaH 1 cofiffl 

*fc»t«^yjjon!se* tf* 3 £ t 
«k^*»^9E«^+yrroB3^y b. 
imm i] «8B»2<owjg#gw«, iiam2<7)fiffl 

9 taao^ - v y riBisii- -y b . 
[fflsai 2] wsmmv. 

mmmmb. 

m&R l s mmmmmLm^&jmmzttm- 
hm<mwm.b. 

zstsz t zmkbi-m>m 1 aB»o#+ u rusn 

->yb. 

[M*^ 1 3 ] WSM 1 <03B^JgW«, g«fi^i:»fi 
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sa*^ 1 2tmco*r* y riMfflj-->y b. 
c»^3i i 4 ] ffiem 2 cow£^W)K gmm^zmm 
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zmt^mxm i u thuj^ „ h . 

[f»fi^mii»R«] 
[000 1] 

[0002] 

r-<^;Wjl^xrA{ci3V->T|a| 

«. 

[00033 %lx, vmby *-&y?m&a$tiem 

[0004] JiaMr^x-^y^tt. r < V9tV^<r) 

* % oA-xh am) %mm%.TWoxj»co%tot 

&8;#7 x - y'y ^f-v *Mzt5\ ixfflmtzft^ l>ti 
raHffifl9lt=ifiV^«4^!lS#i*«f6ir, ffi 

[0005] ^WfcR$Sg«^^#ffiftffl£tia 

(M-PSK) ^im^SMBai (M-QAM) <0J; 

[0006] immm^mmwm<mm^±. 

MM JIM - ^"-^^IV^W (cochannel interference) £ 

[0007] f-f */l^W 'J-7i-yy/ (Raylei 
gh fading) Ci-DtSin. 

[0008] 

[fUB^fts^Li a i-f Lisffl] «; rotaaswfiR 

«BSfcWte7x-S>y^*+*;W>J|tllffi£ (mult 
iplicative distortion) <9it^B<>')ji&I!fbhZ^& 
(Recursive Least Squares, TRLSj i&l/^o) iZ 



£*U immzm-hmm/^X (additive noise) 

tfh, T-f&m'frotzMz*^ >j rcsarefrw* 
[0009] ;*U4. ws&fls** >j rstHKiran* 

(decision-directed carrier synchronization archit 

ecture) <wmB&w#th. ^msnwm <weLfc 

gS^yt'/^fflt^^aaSrfird^) tt. PL 
L (Phase Locked Loop ; ^MnWl-T) tmVUCOW 

(causal) ffifflaiXHilijt^»^t*^*V^V^M 

[ooio] #a*w&ftffl.&tx*8«g?>«t5gfc UTii. 
miiixA-'jymm (ft«w aw&h.*. 

[ooii] mdmM'b'mmizk&mmT/wvxj* 
x<mm*m%th t&>. r i j ^<?re& 

[0012] fi*ttftffiisW*# <$rtmttr4«£, fln 

iti£m&&&m ( hyv^yrim) zm<ztiz 

[00 13] 7x-^*y^teiBSEW-*. *Bftftflftfc* 
(ffSHiW&ffi«rji7 4 WlzttLX 7i-y 

(laws*. Rvmum) #m*£*s<*& 
[ o o 1 4 ] £ 3 Lfcgai&fiffl3aw4. flsaa*fflH 

titfe-T. -etT. Mlgfct yy*';i^oi7- 

[0015] *^r*7*-^y^« 
m** vrmir£tzmm<!Km&>hzmmb m& 
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[0016] mrnmmi, z^xo^^zx 
~>xm>Mti$tL&t>K wmmm^zmctt^ut 

X'^\ 

[0017] fl&f. >M p y r- ^yi£>V?>nmm$\k 

[0018] SS^ff «0<J: o &3Iif «v 

y #/l/fiff ^£$r«7 -f fr* fc J: £ rtJWlv^MT^x 

mtt&zttex-ttw 

[0019] «t=3riWtJttiW-4fcft. «ilf 
*T4lr-'7 4fr9 (Winer filter ; i»$7 4 /I^Tfc 
9, BSWfcift&ftiB^e (t)<32*¥%«***fc 

[0020]toT, *#5ttt. JJEBWWtteE^t* 

u risiw^- «y h tmmti i t * a tnttt . -r 
tt*i*Ltu RLsit£<«W0feoi»*aiiw-&^ 

[00 2 1] 

ft. aWWWi, ^c>fnvh^y!|0P*rtlW-*ikfcJ: 

o 7 x -s/y m i £gsys^m<om^ii 

Xfffl&%&&M&'bZM& (recurcive least square 

s; rls) izxvw^&RLsmmmwmfe 
mmt. miRLsmmmmmm^mmmm 

[0022] #?|BJli. n >y h vytf/l/rtJfS 

*fc«Rtf»B«£#RfcJ: 9«0&*ft*:ityf57x--v ; y 

nz x timmmmMcommMmzmsmm 



ti£RLS£e^tffRINt£#iai2« WHUJjSft 

iz*/vxa> t . *ifcsawi#f: izm-jz mmm 
WM<mttmmmfrwm*%\fr?&i><?>x\ wm% 
mmm>miR l s mmmwmm^mt. m i 

zzmzivmxtLi) . 

[0023] ±£*«!K . **fflHli. df A> U TlBflOTO 

( descision-feedback ) SR L S «Jgk £df D 7|Sfl$ 
[ 0 0 2 4 ] #|£BJI<D^ UriSWBi-'y Mi. 

ztizx*). ffi)v-yffim<r>**VTnmmzm^h 

Z b &X*% . 8^7 x -isyfifiZ. tX V ^ 6 I9(C P L L 
[002 5] -fl/t, *^(;fcV^T{i. r >f ; J?fo1j 

«SWfcfcoT*^V^ffli||W*&S*U ft**»4>ft 

[0026] msRfim aseswtf-* 
x - frwmzmmt izbrfx-zz. 

[0027] *5ffiH(CtJV^"Ctt. *f ! 7x-^y 

4. dft^Jtjai. 7x-yy^«ffifc*luw|H|»i^ 
[0028] 5MW***S ! flr^>Jl0l'X9-* (0.5 

[0029] milZimZtltli'ytfM^ ttSBWW 

[0030] wmM>^zm$zi. zmmmmm 
% (RLsjt^s) {4. «fiff%a»ftJtsiutz«ai 

fflv>T7x-yy^f-f*;^sa^^tt£i-4„ 

[ 0 0 3 1 ] -e LT , 3B»fflft^hZ«ffifc i hffizm 
{4. ft^W^7x-^y^SHiatfyyiK;l/«^tffl^ 

[0032] ki^-C. «JSfM^ZJKfeftauKr;^ 

mmz&nz>;4x<r>m*mm-h mv&mti 
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[0033] ffiZizmimmmtt. wan*®* + 

lis Bfje^fflirav^fcJ: 9fS#£iHl§*U JBWfi: 

[0034] LtJi. MiWBifc 

[0035] L*» Wrtte, wttt. Wife 

[0036] ^vsww. r &9 van 
wmmz^^cnx-hh. 

[0037]^>fn.yb yy*/H*I«? fc&SflBia&S 

[oo38] *m&ft&*m»i i t fc =t o . sMfc> 

o -y b y y*/H*i»£t;:tb^ g*$*il> >M o >y 
r-yyjfOK?)8t£ffi$£U &vM4;Un>y r-yytf/Hi 

[0039] 

[ftffi] *HBgc7)Jia • tiMafcOTfcKW**. J3« 
(i. *^*^M*#SL/it#t:#Nffl^cML 
U TfXjcJi ,7i- y'y ^f-Y 

[0040] *mt&i* ±ieo#n< . u risi«jffl 

IMH££^«f!l£f§|nffiffJft (descision directed con 
figuration) {C^Tf^W&JIS* VWTVT) 31 

[0041] ^Mft/M^^^i^SiS^tJftSjiM 

net. mzmmMn-fvvfizi^xmtm 

[0042] S»CMft/hZaiffi«€ ( R L Sftjg) <0ft 

soy >TK/nw«*fflv^ ztizx*) mmmzz 
tit, 

[0043] 7x-^*y^f-^^^«ffi5ffl(?Dg<?: 



mmmz&mL. tmm (additive) yjxetimzm 
««k$u Mftn^yx^ftftrnzttLx . 

[0 044] *fWB*ffi^*ifc'C. AMovhy^ 

[0045] *m\co<mmfmi&. jxrex&nm 
[ o o 4 6 1 a i i4, 

BE*n<oy y st?/wt**> vt-f D>yb yy#;i'£jajfflW£ 
»*r*#. **y7HHfc^vMi* i*i#ks ^<xm 
fwcasei mmmnmm&smiz&tti v v- 

—yyeyfc)t>\z^ y^n-y hv-y^>?rf-^*;WSiM 

[0047] 02ti. 3»*»>-iaHWfe*ft*^^ 
o«y byy*OWi*i#ffifcft5gMI^&*^8;£ J: 
£}t£k £ffl&-&b-£fc* + 'J T»>-- >y r-^Xu >y 

[ 0 0 4 8 ] 03 (i, aW»»o-H9l«»fciJft4ffiffi 
[ 0 0 4 9 ] 04li. *l6BHO-H^®(C*i(t-e^<>: 

mm^zMmizim^tiibmmmimmt^ h 
<nx°hh. 

[0050] 

[9V9)09di^mi] imm-wmmz^x\t. 

[0051] a^ffl^-x^'y FttH9BHilt# 

*\ 7x-yyi7*tSBri.^ffli<?)ft«fc:fflv^^ 

7x-y>^fcJ:l»*aMS«Plffl^ (in-phas 
e) kS3c^ (quadrature) I/Q(i, ffi«}P^» 
3#u 3R»SSO I /Q«gfflfc J: <3(^tfcfcOfc § 

[00521 7 x-yy/'f:@@t^iaiS« I /Q 

m<rym^mm (n-yN'x#tt) {i. «Lh^-^ii 

^xmtztix^z. 
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[0053] xmo-mmmrnxu. mmmm 

^LttrjrSiWW ( AGC ) fcffiv** CI t fc? 
[0054] As^f— salt**!" ^comSh 

in- a- *)vm\^mmmm: & it ^-ttzubxhi . 
[0055] mmrnmmmizmini' ymntbh 

AMn«yhv>#;^ifAt, SAW*. AMo^y 

[0056] ztit^wu o -y i> i/y-KMt^ mm& 
^zmmizx ztifflmmmmm h v-~ynz t, 

[0057] £tf>7l—A»jgS£jaili % Hlfc«*» 
#;Pt Nfflcor-^ -yyif^Vi^titnh . ;<>f a >y r- Isy 

ifM^mt. mm'wxm.Biznmcomths&Mw- 

% V7 - v ^mzm-l fc - 9 iz^ox it i> WPaKft* 

[0058] wsimmmw o^b ^ytf^jMit 
u n^TN®<r>T-?i'y*;>i'Zmii. mz%fc% 

[0 0 5 9] JtN/MfcLTtil <5£Mz_&i>C0tfm^ 

t>ti. zntztb. m&<nz/yX)\,<nm\izimfhmk 
liMlX°Z&. yU-A {xx3»/ h ) rtwtfny> 
yytf/KD&MJi, 31$ l&ut 5 $:M 
*U X *) i>*X'$>iiif, — 3<oxn >y hKWM a >y 
b^y#;W^fE-rs^y7-/Wi. H« (ft*) LT¥ 

^miztitz*ry?iv*ftmzm^i^b\$. >m 
ovb isywmm&<mm:imtt . 

[ 0 0 6 0 ] 02 Sr#BBtT . JM n >y h ^ytf/WpW 
[ 0 0 6 1 ] O y h #;H*!jf3§ lit /^D <y 

[0062] Wfroytf n <y h vy#;H*jJ$i2. 7i- 

(Otf^-XI*^ (Gaussian interpolation) fcffi^rW-l 
J$ (low-pass interpolation) gS4V^JilSyE£|*li$ (linear 
interpolation) #\ ^O^tcaffl^^ll.. 



[0063] WBrt»*BlTtc«*lcW»r*. 7x- 
v-'y^* *JWi**SS£«* U >t-f D >y h y y* 
;wc i 9 *;mse*ttWHt# i 1 tftf* 

J&tf-yTVl/^M n >y h yy;J0l/ P 1 fcj: orBMW"* 
ifcfciOft^* . tlx, ztihn 

ms&B&sjxiizSi^xMZiix^t. 

[ 0 0 6 4 ] ;M n -y r- yy#/K9l&M# IX*) i>±X' 
htllf. 1 XXI «y hfcOVYC£*lfe«0«$ai£¥iWW- 

[0065] ii^iPPz 1 li. XD >y M*Jfc*5 

v»r 2ffl£0)iigiti»xo >y h<o^i*iiftc J: oriftes 

tt-S. 

[0066] 4-&< fc i> 2fflC0AO-y hfrfeW^Oy 
Y-i/ytfMZi. ~>XmfeZtl& 7i-y>y'ft*;W) 

[0067] y^Jy^mm^) i Q^t= 
l xo -y hftX*m:cotf?;xftft umtf^xy 4 iv 

9 ) xMfN&wm iz x o«jrr* z twrz & . * 

fc\ (polypahse) @SSifflflljtS-iK«JP^ 

[0 0 68] H2fcfcVvC\ ^D>y^3"C*§^effl 

atAiiifiHS^ i ** s o >y h s^yjioprtiMi 1 1« 
jesiufe*5t«awwK»z ii7x-^/'ii^ 

**mw-6 fe«>«iii# i 2 eamatf! iai^ 

[00 69] XU'y^4X^irmmDHt. AMo>yh 

[0070] x?-f-9-l-«ri>t>^nv^5tt, «HI§ 
fc/di-!H 3§A^»i: tTfflVK majS^y^d 1 SrtfJ 
^J-f^ (iil& r ^y*Vk^ (synbol decision) j 

[0071] nt-i^yh^ai§^ (-tifc-feraffl 

tt^W^X-^ -y^-6 iZX -oT'U n«y h>-y#^P 2 

fcawt-i p -y h isyxumim tx4»,i-(><m 
mtifiyv-mmmzn'miix^t. *mmm 

iz&^xit, i/y-KMA ^yfm&tvyxmrm 
*AS*ute3BiD 2{i. ray ^4fc*JW*aBiD 1 1 
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a (RLsmmnmmm) 7«u m^ti^> 

*/Wd 1 tmacDJU P <y h i/VifsjVv 2 J: fcfflWCjB 

m^- i 2 frhmmwmwm* . 

[ 0 0 7 3 ] 03(4, «»SiUhZlK6icJ:*fflfflatf 

[0074] *sV#A>-mW 2(4, S»^y»d 1 1 
) M o -y h i^y^p 2 1 £ H 1 fc^rftX^ >y j- 6 S:^- 

?iiu 2 taffi^tifcsm^ i 2 j£&M&/josit 

z2ttRLSffl«Rt«MHBe»7»m*fc*4 
(ffiffi^iWHIflHIl O^TJJ) . 
[0075] yy*k 2 SamSOffigfiz 2 

*» 1 o 1 \zx$mth ^i^cfcOs am-f- i 6 wat 

[0076]x5-f^e2(l MSSl02fcT. g 

mm we* 1 6 zmwztifzgmm^ 1 2»t>w*t 
t 

Et=S I e2 (n) I 2 W t " n 
n=0 

[0083] fcfc* L, W(4, jg&S&'hZStac ( R L 
[ 0 0 8 4 ] , jg^£/K3&?>T/l^y XA(4 

[0 0 8 5] .r<rt(4, ^x-^y^f-^i^iai 

[0086] (I^-u 2(4A#«-^fc LT#;i£>*l, ft^ 
z2(4^$$± LT#;t/oft, e2=i2-z2-u 

R t - i. W t_n • u 2 (n) • u 2* 

Q-0 

[ 0 0 9 0 ] ifc. D ( t ) (4, &sS ( 4 ) fC&Jg$*i 

D t = 2j W 1 ;" • i 2 (n) • u 2* 

[0092] <! <TT\ u 2* ( n ) 14, u 2 ( n ) 
[0093] u2 (n) •u2 , (n)(i u2(n) 



[0077] K-X^y Y%mim i 2(4, vVKfVM 

wwz. -tzbmm { nTs > fctNYtHflW-yry 
nzx vrngmtHmztitvyr* < i 2 < n > > * 

[0078] 7i-^*y^f-V^/l^SMSc7)ft^ffl 
{4, B^J { nTs } (CtiVvCaMjSfU fy/^ < z 2 
(n) } 2W*6*l4. 

[0079] XJlisytffou 2 *> tfcyy^r-rm 

gt^yxyy^ft, iiinTs) iz&wx^y? 

Vy? {u2 (n) > "C*§*U>. 
[0080] ff-Sf-i 2, i6, z2, e2(4, I/QE 

[0081] aafflfwesKfefc i * jtBr^u xa 

(4, «Bff*W»WtZ3M»e2*fk/Hfc^ft. Vtf» 
[0082] 

[ftl] 



0<W< 1 - ( 1 ) 

2\*mm^xhz>. ±* ( 1 ) csit&E 1 1 z 2t 

XMzfe~>Xd3H ( 2 ) 1fflt>tl&. 
[0087] 

R ( t ) • Z 2 ( t ) =D ( t ) - (2) 
[0088] R (t) (i. ifc* (3) IdiES 

[0089] 
[&2] 



(n) - (3) 

[0091] 
[ft3] 

(n) - (4) 

ffiWffiR ( t ) fclSRfif fc*. ±55 ( 2 ) tf*R4. & 

[0094] 
UK4] 
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z 2 (t ) = 



D (t) 
R (t) 



n=0 



W l " n • i 2 (n) • u 2* (n) 



W 1 ""- u2 (n) • u2* (n) 



(5) 



n=0 



[0 0 9 5] R (t) (± s ^ (6) Wiofc. — 9-y 
( t - 1 ) a^S&fft ( U^-i/y) fcfW 



[0096] 
(It 5] 

) •u2*(t) 



R (t) = W • R (t-1) +u2 <t. 

[ 0 0 9 7 ] D ( t ) *><fc£ ( 7 ) <T>Zi dfcjRKWfcfr [0098] 

D (t) = W - D (t-1) + i 2 (t) - u2'(t) 
[0099] £tf)*:tf>. 7i-y'y/fY*Mi^ [0100] 

sai^fflz 2 ( t ) j±<^ ( s ) o arawctr* mi ] 

W • D (t-1) + i 2 (t) • u 2* (t) 
z 2 ( t ) - 



(6) 



(7) 



(8) 



W • R (t - 1 ) + u 2 

[o i o i ] H4 m2<r)Wdmm'bz3mi l zj:&iz 
s. 

[0 1 02] ±5$ (8) <D$Hf«tHBis /n»/?2 0 
1, 2 0 2, 2 0 3, 2 04trCfi : &;b:iU>. ZJn.t><F> 
7X2 y ? Jixtf 9 . 7*n >y 7 2 0 3 tt 1 * 
ynv^mmAL. /O7?2 0 2{iJn3tS£T'& 0 > 

[ o i o 3 ] ±5S ( 8 ) mmmmt* roy ? 2 o 

5, 206, 207, 208, 2 0 9iZ* *)ft%btl 

4. z.tit><vruvm. mmmmMZfto . 7u 

y ? 2 0 5tt, £f&S*ftf>ffg£0fl?U T-o »/ ? 2 
0 8 IS 1 -tyr/WBStHA t » 7a y ? 2 0 7 iiJog 
HT'&O. 7n-y?2 0 6, 2 0 9I4SO»*C»4. 
[ 0 1 04 ] JhiS ( 8 ) toftBffltti, ?Uv?2lQ 

[ o i o 5 ] H4 mt.msk'brmmizx&mfecD 
r^bcommm-mmmm^z^i t>*x^z . 

id. 

[0106] *hbj{4. ^ z izmtbtzmmmmtzm 
Mm®m%mizmL%^mm<r>mi,zm<% 

[0107] JRSfflSiSfcfctt* / 4 X<D$«£fl£M 

mmm^zmm^zxmmr^jx^w 
cotiibconx-mmmi. r 1 j wfi^fc^ycarwuf 

*6*V\ ±*fc**ftfttMW4. «gffiz2fcjf-r§ 



.( t ) • u 2 * ( t ) 

mzMi-m^mm< a-zbammmmjzz 
at) . z0&&mmi^m*\)Tmt!mz 

[0108] *«i»afcijvvctt» mmm<mw& 

WW7n y ? fc J: oTaHRSJiTV** . 

[0 109] 02»yn>y^9Cj3^agD3^ M 

[oiio] 3»&«o«jgfc*tfXDy ba»6«ni«*tt 



[oiin *mmrn&^xa. mwmmi 

S*i4. jE«5N2ffl&tXf»eeP36 s fi9frS*i4fcft. * 

gnomic i o mm$m < m - p s k > 
ssis^iB (m-qam) e>£o%&mmmmiz% 
4. 

[0 112] 02ti3Vvc s 7uy?10X~*Ztl&M 

mnim. %mm^i wm? x-isyrmmmizm 
4 . «m»iiu. *mm 1 4 tarn i/z2« 



(9) 
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[0 1 1 3] ^**/l4fWB^Sk. 7i-y>/i 

fflMS§tL7tfi-f - i 5 fcfflv* ; k fc J: 0 . 02 fc7 n >y 
?l it*L£;W^iH4ft&&££fi : v\ 

amisytfji-) d2&aj:frt&.> fi^- 

i 1, i 2, i3, i4, i5, dl, d2, pi, p 
2, zl, z2ll I/Qtt^#£ffofc«S$«(l 

[0114] *mfr3mtit&w%mm.** 

[0115] «gfg|6ffl*^ U THflla^.v Mi. 

{.zm^tit (^ifii$ni>) fc^r**), v^-vyy 

k, £-£v</C^&« 

[0116] 05 fctt, U 7*d&)1i!h0)^ ii&S 

7x-^>^fcJ:&«11I!M<9lMffl)&$r (in-phas 
e) ktt^Jjfcft (quadrature) I/QIJ. ffi^iF&MS 
*«S^I/Q«J^KJ:<»£-L:fe*>*>fc3 

d i= Z 1 i- Z 2 I. i-i 



z 2' 



z 2 



= z 2 i. z 2' 



[0117] 05£#{ILT. ffifflAtflfiK*J@S6 0 
tt, mtJt^y^d 1 XMJKftWU o y h S^^jK 

)Vpi*x4*jj-5 6 tit ltmru %mm^ i 1 a* 

-Q^ *>Ok Us fflfflfc'V n >y h^y,i<;HI4§S5 
5 bXA >yf-5 6<0SWK47W-A«SeSlfcraBt 
TV^fcrak-ri. a&offi^tttHIi££ttz2ti% 
OWM* il»7x - **1MW>fcH>fcflft* Mi 

[0118] ffiffi&tf*MH££fl6 0{±, RL Sftffl • 
«^»5 1k*M»5 2fcjK>=8:>K RLS&ffi- 
StHt&£5 1ii« H3fc*Lfc<>tf>i:ffK$rRLSjg 

[0119] ^»^5 2{± s m&m/i&zcommmm 

SIzlJfflW, 3H!fflSz2-r ! 5ri>"fe«3(EfctJtt* 
n^yjJW^HItffft3. ^iHi^UVV (Morriso 
n) <r)%vhrm7 x-ity? ■ **Vl-MTfUJVX& 

[0 1 20] ftjgfcz l<7)m\*m^Z>Zbfc£t), =f 

y v y<og& i tf>fbhzst7 x - itymm 

lXT'/r^Httz 2 ltl . i *»{jet!SrJtWaM:6 ! 5r 

[0121] 
[R8] 

- (9) 



i = z 2' i. ( 1 -Q) 8 di 



.+ ( 1 - Q 2 ) d i 



z2i-.,i = z2i.u+ (n-1) z2' 
[0 12 2] z2' z l itl kz lik^HcO 

[0 12 3] ^<?)Y)V3yXM5., z li-z li-i#*. 

[0124] Qti, ^ar;p^uxA^*y<atc* 
*> , o frh i ammttatcft o . mm 1 wie 

V>ffik§itS. 

[0 1 2 5] H6I4. _h* (9) ~ (12) fcfflVVfetW 
JUSfcSWWfcBHW-* i^C* 0 . H 5<*f«» 5 2 

o>mcr>¥?M%mim?h * . 

[0 126] ±rt (9) OJlHBi. WfflSOlfcJ:') 
0*3flO**. 7a-y^502, 503, 504{J, 



( 1 0) 
(11) 



( 1 2) 



±5S (10) otHMcfc Offlv^feh.*. ±S (11) tt, 7 
n7?505, 506, 507, 5 0 8fc*. 90*3*1 
TV^. ft^fcs ±^ (12) OtfJBi, 7n-y^5 0 
9, 51OtiO0*$tLTV^„ 
[0127] S*JtgmL^y7';Pz 1 i (CfcV^T^ 

waa^wflrrifcft. ^ «ss 2«. a* (i3> »± 

[0 128] 

Z2i, 0 = z 1, z2' i,o=0 - (13) 

[0129] mfeTi,zt$\\x?mz?fflz-£z>K£>. 

^81^52(4. <5« (14) <0i3fe*J<. 
[0 130] 

z2 kjk -i = z l k _i, z2' k , k -i = 0 -(14) 
[0131] RLSMjmmZmfflt&tzib. 05^>R 



(10) 
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«y b U i d LT^f&^ft£ffiK^ft3&£CSftL 
[01 3 2] aft^x-s^fcy-fXfci*, 

[0133] Wa§|ftBH^+ U 7lMf5$fci3ttft £*l 

ft. 

[0134] tK^K&*-$mthtz&>. miiz^v 

|5l»iJL->yh{i^y^r-y7>^>lliaLiEll=5rit^ 

[0135] ftSCfc^t^y^f X£«EWftfciM£** 
&r l s£&WtfHR*JB»* k . jg*^yr^coR 

&<£ft. 

[ o l 3 6 ] b v--y^^(BBM«oaBe«a*JM[<W 
ftfc» s RLS^&<9S^<oi?l»fci:. #IH/--v 
*THB<3l»^reiTO* * U £ U -fe <y h-fft -IM^J: 
Ofir&fcftft. M^--y^ra«O^T^fc^V^, 
^FMWltfPiBWi, ±* (13) , (14) izffiZZii&X 

[0 13 7] H5(CiHtft»«»5 4fcL ftSStiflO 

?«3*ifcS3i*ssez 2 & , *mm 1 1 oftra&tf 
* i i tzmmm i / z 2 . *M$^ft^ 

[0138] W^I*lS|3I^^iCT|SI«j«r«§^^ 

[0139] 3eo»**»a*«x9-v- Mwrcfw 
lt v ^ ft k fls&r * ; t "C, ^Jtv-y d 1 (±3g«s 

^«afc«. stmsMoftgoft^K^k^tifti^-e 

tift^. <f^i l, i2. dl, zl, z2IW4, 1/ 

li^ysjOM^-b-CtrWu b^Ht (fit. THi^y 
XAWH) Tt,z33fth%m^<Wy7M&. WfrilZi. 
->Tfc§:flft, 

[ o 1 4 o ] m 5 msm6 ^miLxmmi^m^ 



*Tft i t iT* s i B E Rttfg ( t' >y bm 0 
f)*"8«LWi. *LTJJE*-rUri!I«*t6l4. 

ft ft. 

[0 14 1] 

( f^'a V7 4 - ?RL 
S) W&*mmt&l><?>X'&r). 7x-y>/'ft^ 
^«iffi^^fc:fc{tft%Jltt£«;MU ffi&OflffK 

[ 0 1 4 2 J 4fc, *^(cj:S^(±. «S§n-t7 

x->jy?i~**)mmmmzmi. imzmx- 

mi ] fgii*^o7p-i.ii^2:*-ra-c'S>ft. 
iH2] *mn-mfflMmmi?mt&7'uy? 

[H3 ] xmicQ-mmmizmj&mMfnmm. 
imzmmitZKtmx'foi. 
im4] ^m^-mmmizanhmmwhrMm 
izi. &mi<r)ttmnMkmmuz#><rmxh 
ft. 

[05 ] *«H*«*fttta&i*ffl*+ y risueisif 
Mfcswti fcjftoEtr* ft . 
[06] H&iiMffi* ^ u r isimtf^o^aiisiia^ 
m3im&mw'fz>fcfr<mx'hz . 

1 ^^p.yh^y^;n^#^ 

2 y^a-y h^y^;i^4i^ 

3 {4ffl&t/iil@a«Si 

4 ggyn-y^Dl 

5 X^^flfl 

6 + 

8 H7'D7?D2 

9 3Bi^Oy^D3 

10 fflfflftZ^HHMHIll 

11 XyJiril 



(11) 



1 0 1 
102 
20 1 
202 
203 
204 



urn® 



205 mw&mrnm 

206 *g» 

207 mm%i 

2 08 i-fr>-7ViolB» 

209 J|g3§ 

210 mm 



[01] 







XOy hK+1 

























M 



N 



M 



N 



M + N 



*> > * ;u 



M + N 



v v * ;v 



M + N 



f V # A 



[02] 



i — c 



i2 



^4 u v h 



i3 



d1 



RLS 



u2 



z2 



iA. 



10 

1_ 



6; X* 
i 



pi 



p2 



— O 



15 



11:x*<f*n 

^ ' d 2 

» ■ o 
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[H4] 




[05] 



-1^6 0 



z 2 



, , 

z 1 ' 



/Wo, h/i 



54 



"7" 



i 2 



:+: 

7 



P l_d 



55 



d 1 



53 : 
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IZmmil [0121] 
[*Efl**8&] CIS 13 

[«E*f*JHB=&] 0121 

d i = z 1 i- z 2 i, i-i - (9) 

22' t + i.i = z2' i.i-i+d-Q) 'di -(10) 

z2i + i.i = z2i,i-i+z2' l + i, i + (1-Q 2 ) d i - (ID 

z 2 i+n, i = z 2 1+1. i + (n-1) z2' i + i. i — (12) 



